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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a medical image 
diagnostic apparatus which can display a structural 
image of a network structure such as blood vessel and 
tissue image with gradation such as a substantial organ, 
which can display so that the position relation of these 
can be observed precisely, and can obtain a precise 
quantitative parameter from the three-dimensional 
information based on tissue images and the three- 
dimensional information on structural images of blood 
vessel, etc. 

SOLUTION: A substantial tissue image T and a blood 
vessel image S are composited and displayed by the 
following way. At first, a tomogram T1 of the 
predetermined cross section of a substantial tissue 
image T and a blood vessel image S which is on the 
viewpoint side (near sides) of the tomogram image Tl 
along the Z-axis are synthesized and displayed. Here, 
the position of the tomogram image to display is 
displaced along the Z-axis by the predetermined 
operative input of the operator by operation means including the mouse and the keyboard. Two- 
dimensional images (B-mode image) constituting a three- dimensional substantial image can be 
displayed in sequence as if pages of a book are turned. 
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(54) m9io^m mmmmmi&s 



(57) 1^*5)1 

ts^T- ^ -5 J: d (-s^T- i , aaiti;*-:? < 3 >xytm^ 

jfll»^'t*<^fl|jt1*li'^3'>:7CflfSli:*^?>^ 5eS''<9 
llS^IiftTSt>'JflltffSS?r^>:(7)J:^lC 

oT^ft^-tiT'^'o 3'X7c:<7)IIKa^lift«r1ifiS;i-^ 2i>: 



(3D7*-^o«ai) 



sa^iskodt'-^') 
mmmm ■. f (x.y.z) 

ffiiSI^DiBiSt : e(x.y,z) 



SI 



S2 



S3' 



G(x,y.2) 



84 



F(x,y.z)+G* (x.y.z) 



F(x,y,z)+G* (x,y,z) 



■S5 



S6 



[ii*JSi] »io«fJ*-KicJ:t)»io3;^7cIi 

3 ^Ttmmr- 9 1 ttLS^m^nfZ'^-^txtn 2 o s ;>:7c 

«9sBiR*¥^ai- J: •) J|X* ? ti^c*iriB» 2 o 3 i>:7Clifl|gT' 
- J' 7i> e> 3 ^k7imif^i±&-t i> 3 'XTclim^^^S t , 
friE»fSfS*fi6;¥©(-J: ')^)S$ttfjffif^(tt. fries 

3 ] 1 - K(±e*?fe^®r^fl 

(7) KT-^ K-C* t) , *iriB 3 ^7C®«^*^S**^« 

^Wit-t^mim 1 fB«wEffllif«^Bf^fio 

3 '>:7Cli«f'- 5' eeffiffil $ -^i-T f» 2 <0 3 
iB«t'- :^ 4:iR*1-^JR*¥S t ^ 
fllrlBJR*¥f^ J: ») )R* ? ^fzmt^m l O 3 ^XTcHftr' 
- ^' »f S «r ^«-r -5. Bf ® (t S t . 

friB)R**g»:: i *) JR*$ tt7t«jfB» 2 o 3 ikimm.r 

-9i3-hZ 'JCTC® ft ^ ^fiK-f 3 '>;7Cijft t . 

filB 3 ^Xxlift^BK^at- ± ») $ tufc 3 >kitm^<r> 
mfB»2<o«f^*- Ktci ^)'R*?tL^^3>);7cli^l&•f'- 
[It^JiSl fltrfBtllSU-'^2<7)3'>;7ClifS-f'-5'0 



(2) 1 1 - 1 6 4 8 3 3 

2 

(IS*« 1 0 ] miB» 2 (Dm^^- Kl±S*?S^»f^ 
«C0 K 7- 9 - K T-* •) , irIB 3 '*7ClH$*«#S**«k 
rSL-ti>Z'kTtmmt. K:/9*- KmST-**c: t 

h-^hmm 7 IB^OEffiUft^lBr^S. 
[iS^JS 12] mi B 3 'kitm\t^l^^^t^^^-t -& 3 

[ai*«l3l Kua:i)»l<0 3^7C 

O 3 '>;7Cliflf^ T'- 5- 1 f£S^« «r $ -ttr ^ 2 <0 3 
20 frlBiR*¥gii; J: f) J|X4S§*i.^cWIB^ 1 «0 3 ^XxiiftT' 

- 5' f> » 1 o 3 ^^Tciift «riRg-t ;?> IS 1 t . 
frlBi|x*¥f5t- J: Jix* ^ tL/^iiria» 2 (o 3 ^^cxliftT' 

-^';!i»t>^2 0 3i>C7Clift**^1-'5»2^«¥et, . 
flJIB^ 1 ±fiE¥^et; J: 1) 4^ ^ *i-/ctS 1 cOH^iCTcHm 

mzm2^^^WL^zin^m^nfzy^2(r>Z'kitm 

i:, 

50 1 4 1 «rlB» 1 2 O 3 ^XxliftT'- ^ 

c t^ijfSth-r^ii^JBi 3 iBifeoiiffliift^isf^tto 

1 5 1 «IIB» 1 <7)»f^*- KI±®W?fe^Bf^ 
SCOB^- KT-*l), ffilB^li^¥©(4B*- K<7)3 

[fB*« 1 6 1 miB^ 2 <75tgf^*- K{±S«-^S:fflf^ 

3 ^7Clif««:*«-r * - t Srl^et-r 
40 1 3fB«OEffllift^lBf^fio 

17] miB» 1 ^ ^ 1 <7) 3 

t S: If »t-r 3fB«OEfflli«^BfSlfi<. 

1 8 ] frlB^ 2 ^ffi;?gA^4)S:-r -5. is 2 <o 3 
^mw^b-thmimi 3lB««0Sfflli«^fflf^eo 
lo 0 0 1 1 

li&w<ojs-r-&iiiB^g^] mmm{n.<r>z^k7t 

50 (3D) S^UML. #1-, ^#F«3<^«KI!RS*?&fi!t-f 
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[0 0 0 2] 

tit. m.^<r>f^mi^n±r'M%X'i>^o m^i£. ffFSS 

[0 0 0 3] LtS^L, lfill=«jt<7)3;X7E1f#<0^74»(5-C 

Diift**?# "b tT-fc t LT t , -?-<Ollllfr<7)Hl»34*^«lfil« 

IJ if -r -5> Tt: *6 li , j(ll=;*'~)liFcO (- A 

10 0 0 4] ttz. JfiLi;tl:-^Jfll«jS^<0:§:m S «r 

[0 0 0 5] 

^-e I; ;& J: -7 ic^^-t *Bfflli«^Bf««o 

( 2 ) mmm~^o' < a '>:7ci«« t. mw^j: t^ym^^ 

[0 0 0 6] 

mmimik-ti>fztf)<r>^m ±tmm^mikLE&^i 
mi&-ri>fzibiz, :$i^m<7)mmmimmmm.ii>k<r> J: ^ 

(1) ffi^ft<^fflfffif£ (2'X7Clift) tmiS^0 3'X7C 



(3) If Pj§¥ 1 1 - 1 6 4 8 3 3 

[0 0 0 7] (2) «3itl^-i^•t-^.^S''^•9>-^'^:^# 

/^7^-^'S:lf'&«HS:a«fefi6<0 3'X7ClS«i:2fe 
o\^Ti&^t. ^<7)ft^eH{-itiL-i-'5.«jt!|af$o3;>: 

ffiliflfe<0 3'>:7C<tili:«^®f«0 3;X7c1i«ojl 
10 [0 0 0 8] 

-n'&immmm. (ct) . leg^^iii'f ^-v^^^^a 

(MR I) =fefc*7!i»^lf ibtLio 

[0 0 0 9] aTizm-<^mi'-m4mmjfmM. 

mtm^'^&^Wims.r.mmLfzi>(r)r'^^o S^^^Sr 
-K) Z.ixhB^-YVmi^t. 

vf7wmn.t\i. mm<r>\tLm.m.mmz^-ri>o ttz. 

i'4zTtrv^iS.%T^-fn--rimmfi'mL<\i.K%mz 
30 [0 0 1 0] Ky^^- KUJ: f^ifPjtv-SlfSl 

[0 0 1 1] ja^f i±, mm'km^'xsk'B^ 

[0 0 12] J-:JLJiai-<7t:^i:^a*^t, *^Wr-:i, 

[0013] (^1 (n^mi^m) ^llite3l^]sgoiB«?fe^ 
50. ffifSfili. }i^««<DBfM3Ui«aBfa5<0 2.;^:xBf«« 
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[00141 mm. ^^m<7)mmmimmmm.<r>m i 

tLSr^-t"7 D-'^-v- hX'hi>o 

[0 0 15] afe-f, Xy^y-fS 1 lC^-rJ:TfC> 
^Bf^Sl-J:*) 3DT'-5'«:)|X*-tS, J|X*I±. 2 ttS 

10 0 16] Xx-yT'S 2{Z7ji-r iz. 

^xfc^'*>c0 3 Df-'-5'?:7Ct~&^®ft (f(x,y,z) : 
OP&Mlift) , RtK«ji!feaft (g(x,y,z) : 

ft) <7)2 tt?i<7)®ft*i^-r^o 

[00171 ^ibU. :^7-y-f S3 iza^^X. MMMft 
ffif®^^ (MPR) MSRy-'r^'X^-v^y If 

V ym<r>miisi^m * o t sf s «f (x, y, z) t 

i:ttc, ;?.7" y7'S4t;iiv»T«ji!»iBag*7Cl-3Dli 
ft6(x,y,z)?r*BS;-r'5.o 
[0 0 181 -y/S 5 (-i3V^-C<±, 3 DliffeG(x,y, 

ifm<r>mi^^min-t:^\ xn 3 D®mG(x,v,z)o#^ 

IBftiKLa^rff 9 - i:t:G(x,y,z) ^rff-So L:*^^f*. BfS 
f*F(x.y, z) t mm^mm<0 3 DlfftG(x, y, z) t ?r^^ 
L, 'g-«iiftF(x,y,z)4G(x,y,2) «:W-5>c -?-LT;^-r y 
7'S 6lCiJV^r^^®faF(x,y.z)-»G(x,y,z) i^Tpir 

[00191 C:c:-e, X-r-y7'S3--;^xy7'S St-JS 
1 1 -S ® ft <7) ^fiS: iJ i tK*^ ( c o V ^ -c *#:6ti (c siiq -t ^ c 
I112li, *|&?goSlllJ&ff^Mt-i5tt**^:^fto3l:*: 

^:^-t-|lT-*-5>o ia2 (a) l±ll«a^lift5:7K LT 
•&0 c:o||SaMliftTF*3(x^S*tTv»^,a;«H±. ^x. 

(b) i±»jg^lift (ccr-i±iflil=ft) Sr^Lrv^;s.o 

[0 0 2 01 C:*l.f>ia2 (a) (b) l-^^ti-^ll 
Ka^lHftTSU'Jlll^^S «±, J: T LT-^^X^ 

^iti>o t-rm2 (c) *saM®ftT 

'>:7cffirSftTi t, tBfS^Ti J; f) t z«tcj&oTm-^. 
ffl (#«rfl!) OSi5i5*i:R|-t--&Jfiie<0 3DftS, ti)*^!& 

ov>n±> Jflll=<0 3 DftSrS^L^rV^o 
[0 0 2 11 CC-CN SifF^li, '7'^7s^^-:ii~h'^ 



(4) 1 1 - 1 6 4 8 3 3 
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^^tflfJ'p^a^^'bHif^coSf'PAtj^tTT c tr-, 

-f- -5. ft «0 f^lfi ^ Z C f& o -C ^^t $ -ti- ^ ^ i: BTgl 
t'fcc-O/^^o 3'X7c<7)^Ka^®ft^fl} 
fiKi--5.2'^7Cif'Sft (B*-Kft) «r, *>/w50» 

[00221112 (d) (i> ^f^^StC-t t) Ztt±c0f4 
S«:T1 J: 0 t/c*'&tciJlt-5.»feftT2 
^r^LTiSl), 112 (e) it. Z<tt±0&fi«rT2 J: ») 

hi^zmmiz-rhLf-zm^izmfhrnmitTz ?r^L 

[0 0 2 3] tfz. »f^#e(C<t^»fSftT1 ~-T3 i 
-e<7)g^HijJrl-#oT, Jfll^ftSO^^<>a2 (c) - 

(e) tCTF-fi; 0 (-SSi6-;t-3Eff§n^o 7)^< LTSf^ 

if®ftO*^f£tt^:^fk?-tt^ 
^t-e, Jflllf3 DftOS^ait^aS-ft^-tir^Clt^^T- 

izJ:o-C^?*t-2,)li^tlfil« (ft) t<7)fiLBM#tjEit 

tcii^-f- ^ i 1 7>*r- ^ .& i -7 u ^. o 

[0024] 03 (±. ZCOXo ^j:m7jimi^^i'^(7>m<r>m 

20 ^m-tmx'$>i>o m2<r>mx\t. xYB3<?>wf)Bft<^A.=sr 

Y®CDif)iftTxylcftPx.T> Y ZfficO»f®ftTyzi[>«^ 

i-^o i/c. ii2<7)^-eiiz:^(6]o<^^icov»-caafeft<?) 
«^ffiBS:^'fks-*^<>o-e*o7t7>s. mz^zm-tnx 

l±. «f^#etr J: »)BfSftTxycOZ:^[6l (^enA:^|6l) 

ofStt. jit>'ifSfl^Tyz<ox:^[6] (^enB:^i6)) of2:« 
-}omz'o\^^xmt^'^i>zt-t)^x^i,o 'fcfc. 
30 [0 0 2 5] m4ii. xYzmim^A&rnm^^'tt 

$t^-5.o SfSftTn <0f5M(±. Z:^[6]tl?&cT^ 

[0 0 2 61 iii5(±, m&iiSi<7)ic7jimmzx*)^^iix 

L.t')!ta.'&i$.imm.^^'hm^x^k.i>mizm7FLfzWi 

Tn OfiHJ: I) i^feJiSliOjfli^ftSd »f«ftTn * 

[0 0 2 71111614, 200 3 Dft?:afe'<T^^L/c*& 

o-CavlcE^J-^n^ 3>>:7C<OS^«itV1 S.y''V2 O 
T*., ^itVI Iffl WJfll^ftSl ««V2 

ffl (BfSftTn ifji^fflll) <DjflL«=ftS2 i:*»3fc'<T« 

[0 0 2 8] J-:JL±i^^L3ti d ^:«^r*i:J;tiif, »ft 

50 a-r^Ct7)fCi-&J:dl-^r-So »ft#»4, ^ 
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[0 0 2 9] (n 2 (DmmBm) n h ixfz 3 dw^tJ' 

[0 0 3 0] II17(i. 2p:^ifeB.mui^i.amft«rffl^^7l: 
igHK^?*<iOCa|S:lftW-t«.fci<)OlET-*l>o EI? (a) 

T1I^<7)jfli'Stffl!SiJi;*iJSLTv^< wi:(±StLvM^||-C- 

1^0 -g-^T-. :$immfmx-immk mi (b) ) u 

ll*£ff^jil-J3v^T(±l2i7 (c) 7bm (e) Ic^-tJ:-? 
u> 3*|fi]<o^ffi (zzxti. m^<r>XY^m (EI? 

(c) ) . Yzw-m (117 (d) ) . Rvxz^m m 

7 (d) ) ) <7)||Ka^lif^^a?Fi-^hi:^>lc, Zix 
h<r>mi$.±X'mm'i: V v-xthz.t{zx. '0'mM.\t(nfz 

(c) 7!»MI1 (e) IciJV^r, >'N7f^>i^l±)ia5«r^ 

(0 0 3 11 XY^B«0|B.«6ft±t;iJ 

10 0 3 2] icoJ;9'tH--;^f^**^'£-5T-(±*^ 
^4-?#^::i:**-C|iio 118lill7 0*&^i:R«llcaitt 

tcW^:mS:«OirffiX Y- l-XY-6 7j-<bbU-Xffi 

- 1 ~XY - 6 ^g^-fo 
[0 0 3 3] la 9 l±aftft-ht:- h U-7.5rfi^ ^l^tl, jfll 

n1±(C h W-;^ffi^Tc1 (X X) t^^Tf.^iT.. 



* ft T c27)f ? o 

[0 0 3 4] cntiiO. l?4'P#i±ffi<7)Jfii^34^hw-;^ 

i>fztb. Vl--:^(Ol^mi:ht'09(.iZL^j:<Xi>mA^. 

m.m<r>^mmm±xiii^ < , ifli«iig±i- b u-7.m^t: 

[0 0 3 5] ^:i3, y.±lii?gL7tia8SOT19<^v»-rjx 

2 >kit^mtX'i)<3X ^v^o 

[0 0 3 6] i^c, bu-xji, a2>-rLt»f*^*^#fi& 

[0 0 3 7] (||3 0*iififf^.^) ^l:^^•7^-^'?:fflv> 

-i) o 

[0 0 3 8] t^x.if» n=^m^m^m.<r>i}7-v^7<r> 

(0 0 3 91 ±.%?.<r>^mi>zsi^ K-7'9M^<7>^fkii> 
ftO«-§-^fflv>TMIE?rff^o HI 0 (ia^(tO«-^«r 

40 [0 0 4 0] 

* mi] 



DP = JJJ^ rf(x. y, z^dxdydz 

B^— Kli-t^OttaSrtcO/W -OilgaB P ^T'XS 85 [0 0 4 1] 
BP = Wl^dHri^y.zytcdydz 



(0 0 4 21 -?-L.T, ■ ^ >T'y 50 f (D P. B P) Sr^xIfD P/B P i: LTtMIL, C: 
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[0 0 4 3] CC-Cfi. tt«I*iOM^ftT75't>M 

If, a^miiB*- Kft^rJii-*^ B-t-Kftt 

[0 0 4 51 HI HiZO?J\mim^-ti>f'Zit><^^\S.m 
[0 0 4 61 K7'-7«-tS:»'5>7ti<)<0*9- K^^^a 

[0 0 4 71 *ii*Sff^!g<^* 9 - KT'^iaa^ 5 {±, m 

T I 7 -f 6 t^iL/-:^^^c/^•7-tt-»5:^T'fco ieis 

Ba?S»gB7i:, MT I ^-f 6 ?ra$^v->T-S«^3 

[0 0 4 81 coi 0 'tfffiKlc J:*T-(f> 
8l-<tor|#Cjit-5./<'7-'(t{-So-<:ii:T-±i!EL7t^ 

[0 0 4 91 m'^mmm) ±.&\^fzn'^T3m.^^^ 
mimii. B * - K»f^ (- x^i^h iitzm^&'i^ 2 a^tcSt 

Hit (i *5lElti;{±, -0»f®X(ilS3^<7)»f®«-Ml-S 
2 AXTcBfSfS^lf ^<^^.^.:^tfi):i'^ lomTtiia) i 2 

i::J: ibn;tiR*T'-5'*>'b 3>>:7clift*±fi6:L, 3 
[0 0 5 01 3^^ggcOll4*J&BI?.(i, 

i:Ji;M^3^i4?^^.ti±s=t*), z'^kitcnmrnt^ 3 

HI 2l±:*:f&iqc0Bfflli(«^Bf^fi<7>^4||Sfe}K^. 



(6). 1 - 1 6 4 8 3 3 

10 

[0 0 5 1 ] 5t-f Xx -y 7'S 1 U^-fioC, ^fc^ttff^ 
i^.O®#?&^Bf^fi(i, B*- mf^U i t) 3 Dt--- 5- 
COB*- K«iei:m^t::fi=*>tLS*7- K 
y^*- K^fJt^i »)lfe0 3Df'-5'^lR*i-io 

B-t- K^f^Uinif, tm«:<7)2iJ;7C»fSft*t# 

ttOJtaiifll (jliL^O«dSSr*-rfflf«) S:»-&Ci:*«-C 

10 [0 0 5 2] 3 D'r-^K*(i. l^^TCT^-fS 

[0 0 5 31 ^Xtl. ;^T-ty7^S 2(li5V>T. B^- KIR 
f>UJ: i)^#^bt^7t1Slfctfc<02:^^7C»f)S^8:4*'b. <^x.l^lR 

10 0 5 41 X-r 7 7^5 4Ui3V^T. Kt^ 

ffi^t^R-riift) uJ^tL. ±iam^fti:ra«u^'^J ^- 
to 0 5 51 ^f* y-rs 5Ui5V^T> S^XtcOM 

[0 0 5 61 ^tr. ys 5iCi5V^-r^ffi$tt?t 

v^T. TiiMlB<7>3^X7c(t. V lS^/V2«i3<^7c:ojfiL 
[0 0 5 71 tT'c. lVHimi^*l^«:l23c1-^;t*;)0-r- 

Xx-y ys 2 7!;MS 5 0iaS7&^^*3iI^<^. 
50 Tv^^^yr-iTo 



-6- 



(7) 
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[0 0 5 8] CC0J:^'t3^*i&ff^S?J::<J:nii\ Sl^fgtc 

L u IS5E ^ itr a>5^ L THJt^irtgT** 

[0 0 5 91 

(1) t^'^^£t'mwM^m<ommQ\^. st>'*KK?f^ 

^T- ^ >i) J: ^ tiR^-t ^^fflliif?.^»f^fio 

(2) amfSt^^.^X Z^kitm^t^ jfiL«'5ri:*<^«iSJf^? 

[l21SOjSli#^r|ji?^l 

[an *%?Bo»iiiife®^s^«^fi^iSc^»f^fii- 

[HIS] BfSftO^^fM^T^^t^-^^^ JfiL«« 

[HI 4] XYZtt^^^e^S/ittmS^-tirfctf^O^^ 
Sn^^?9 II 
[a 5 J a^ftOftTFMittcJ: t^PS^tiTLi -^Jfiieft 

[1161 2oc0 3;^7C;ft?r3fe^T^^L7t:*I^S:^^ia 



itfBg¥l 1 - 1 6 4 8 3 3 

12 

m 

[ai 0] a^($O«-i-?:ffl^^^c»iE4rSiW-r^fc*i)C0 

[21 

[mil] :$:f|e^o^3*Mff^i^i^f*'5>®l-?fi^»f^it 

[mi 2] 2t:|§5g<7)^4||*feff^^J::^S^S«^fi^BfSfi 
3^>:7cco*amfi^so^'ifli«ft^^*L-c*^i-^t 

[HI 3] h^w^-nwkm^<r^^%m^^t-h(n%m% 

1 •••^WvS'/n-y 
3 -^fi* 

6-MT I •7>f 

7. 8-SEfflM?S»8B 

1 0 -itafl* 

1 1 —t-;?^ 



[SI] 



[a 2] 
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IBlttnft : f (x.y.z) 
92MHitt : 8(x,y,z) 
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F(x,y.z)+G'(x.y,E) 



F(x.ya)-K;'(x^,z) 
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(b) ^ii^iSflt 
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assist 



(0) mmm» 



xz 



xz 



(b) 9IHti«gift 
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( c) XYHia ( d ) YZ@«i ( e ) xzil« 
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(b) XY-I 


(c) XY-2 














(d) XY-3 


le] XY-4 
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Lil 

DP = SS5Rd(x.y.z)dxdydz 

DP : ^■:f'p^^(r>mmMr)'^'(D1&^ 




BP = $HRB(x.y.r)dxdydz 

BP : B-E-K<§^<Z)B«rtA9-Ofi^« 

ffJit/rf f (DP3P)=DP/BP 
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